h i g h l i g h t s 15 16 Crushed brick cement stabilized with recycled concrete aggregate. 17 Evaluation of the fatigue life and fatigue modulus of cement stabilized brick blends. 18 Flexural beam, Repeated Load Triaxial, unconfined compression and other tests. 19 Cement stabilized blends with crushed brick comply with pavement requirements.. modulus for all the cement-stabilized blends were found to be consistent with the previous works, which 53 indicate that these blends are suitable for applications such as cement-stabilized pavement subbases. The 54 fatigue life was also within the range that has been previously reported for quarry materials. [23] . Both 156 samples consisted of material passing 2.36 mm sieve. Plastic limit, liquid limit 157 and plasticity index tests were undertaken in accordance with Australian protocols 158 [24] . Linear shrinkage of RCA and CB were undertaken according to Australian stan-159 dard test method [25] . To determine the percentage by mass of foreign material in 160 the fraction of RCA retained on a 4.75 mm sieve, visual categorization was carried 161 out according to Victorian state road authority specification [26] . In this method 162 the foreign material (glass, plastic, wood pieces, ceramic etc.) is carefully separated 163 manually from a specified dry mass of RCA and then the ratio between mass of for-164 eign material and mass of initial specimen is reported as foreign material content.
165 Particle size distribution tests were performed with standard sieves with the 166 aperture sizes of 19 mm, 13.2 mm, 9.5 mm, 6.7 mm, 4.75 mm, 2.36 mm, 1.18 mm, 167 600 lm, 425 lm, 300 lm, 150 lm and 75 lm [27] . A hydrometer was used to 168 determine the particle size distribution for particles finer than the 75 lm sieve [28] .
169 Modified Proctor compaction tests were undertaken to determine the maxi-170 mum dry density and optimum moisture content [29] . Soaked CBR tests were per-171 formed with samples prepared at their optimum points (Optimum Moisture 172 Content, OMC, Maximum Dry Density, MDD) using modified Proctor compactive 173 effort and tested upon completion of four days soaking condition [30] . Due to high 174 strength of the cement-stabilized blend samples, the CBR test was carried out using 175 a high capacity 250kN universal testing machine. 176 UCS tests were conducted with samples using split molds to ensure the speci-177 mens were not damaged during removal and parallel end faces were maintained 178 [29, 31, 32] . UCS specimens were compacted in five layers of pre-determined mass 179 using a Proctor compaction machine and a one-piece split mold (modified compac-180 tion as per AS1141.51). A portion of the remaining material was dried in an oven for 181 the determination of moisture content, MC of the sample at the time of compaction. 182 Three specimens of each blend were kept in a fog chamber for a curing period of 183 7 days. Additionally, four specimens of each blend were kept in a fog chamber for 184 a curing period of 28 days. All samples were subjected to 4 h of immersing in water 185 prior to the UCS test according to Australian Standard test method for UCS [32] . 186 RLT tests were undertaken in accordance with the Australian test protocol [33] . 187 The samples were compacted in a 105 mm diameter mold with the height of 188 200 mm in 8 layers. Four specimens were prepared for RLT testing with dynamic 189 compaction method (Standards Australia, 2003b) . The automatic (mechanical) 190 compaction apparatus, which permits a continuous and even compaction mode, 191 was used to produce uniform specimens to specified density and moisture condi-192 tion. All the specimens were compacted to the target density of 100% MDD and tar-193 get moisture content of 100% OMC. The specimens were then air dried back to the 194 target moisture of 70% of the OMC. After reaching the target moisture content, spec-195 imens were wrapped and left for additional 24 h to assure moisture uniformity 196 within test specimen. The previous experience of authors in RLT testing of C&D 197 material shows that for these coarse aggregates a period of 24 h is more than ade-198 quate to ensure uniform moisture distribution in the specimen [3, 8] . The moisture 199 contents at different parts of the specimen were measured and found to be similar. 200 The RLT testing procedure consists of a permanent strain test followed by a resilient 201 modulus test. The permanent deformation determination characterizes the vertical 202 permanent strain with multiple loading stages (at different stress conditions) to 203 enable quantification of the effects of vertical stress on permanent strain in a single 204 test. For the cement-stabilized RCA/CB blends, a constant 50 kPa confining stress, 205 and three different loading stages (at specified deviator stresses of 350 kPa, 206 450 kPa and 550 kPa) were used, each loading stage involved 10,000 repetitions. 207 A trapezoidal repeated deviator stress with a total period of 3 s with rise and fall 208 times of up to 0.3 s and load pulse width of 1 s was used. The resilient modulus 209 determination characterizes the vertical resilient strain response over sixty stress 210 conditions using combinations of applied dynamic vertical and static lateral stres-211 ses in the ranges of 100-500 kPa and 20-150 kPa, respectively. Each stress condi-212 tion involved 200 load repetitions. The stresses and stress ratios are increased in 213 small increments to avoid early failure, which is probable to occur at high stress 214 ratios. Table 1 summarizes the target (at compaction) and actual (after testing) 215 sample degree of compaction and moisture content values for each specimen for 216 the RLT tests. Generally, it was possible to prepare the specimens within the 217 tolerance of 0.9% for density ratio using the dynamic compaction method targeted 218 at 100% OMC. However, it was difficult to obtain the target moisture contents using 219 the dry-back method. This inaccuracy in the dry-back method for demolition 220 wastes was also observed in previous studies by the authors, and is an accepted fea-221 ture of RLT testing. 222
Flexural beam testing consisted of 3 stages of testing to determine the flexural 223 strength, flexural modulus and fatigue life of the cement-stabilized materials. Four 224 pairs of beams in total, one for each blend, were prepared for flexural strength, flex-225 ural modulus and fatigue life determination [17, 34] . Flexural beam tests were per-226 formed on rectangular samples with the dimensions of 400 mm long Â 100 mm 227 wide Â 100 mm high. A rectangular mold with internal dimensions of 400 mm 228 long Â 320 mm wide Â 145 mm high was used to compact the slabs. The com-229 pacted slabs were left in the closed mold and covered with a wet cloth and lid to 230 minimize moisture loss and stored at 23°C for a minimum of 2 days before being 231 removed from the mold and cured in a fog room at an external laboratory facility. 232
Each slab was subsequently cut into two beams after a minimum curing period of 233 14 days to ensure that the slab was strong enough to be cut. All the beams were 234 cured in a fog room for a total of 28 days. 235
Fatigue testing was conducted in a controlled stress mode. The first beam from 236 the same slab (Beam A) was used to determine the peak load required to break the 237 beam using the Modulus of Rupture test method [34] . On completion of the modulus 238 of rupture test on the first beam of each blend, the second beam from the same slab 239 (Beam B) was used for modulus testing. 40% of the peak load from the previous test 240 was applied on this second paired beam from the same slab with a haversine pulse of 241 1 Hz comprising 250 ms for loading and 750 ms for resting for 100 cycles. This load 242 was selected to be low enough so as to not damage the sample but high enough to 243 produce sufficient displacement at the middle of the beam in order to accurately esti-244 mate the tensile strain and consequently resilient (flexural in this case) modulus. In 245 the next stage, beam B was subsequently used for fatigue testing. The load was 246 increased to 70% of the peak load with an increased frequency of 2 Hz comprising 247 250 ms for loading and 250 ms for resting. By definition, the number of cycles to 248 achieve half the initial modulus is termed as fatigue life. The number of load cycles 249 to half initial modulus which is defined as fatigue life is usually very close to the num-250 ber of load cycles to ultimate failure of the samples for the flexural beam fatigue test 251 [35] . The fatigue life is highly sensitive to the applied load; i.e., the lesser the applied 252 load, the greater the fatigue life. Therefore, some samples may fail after a few hun-253 dred cycles while some other samples may last for several thousand cycles. tions. This is because the specific gravities and particle size distri-281 bution ( Fig. 1 ) of CB and RCA, which typically control the 282 compaction curve, are essentially the same. 
Passing (%)
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